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Figure S1: Sequence similarity network of cog0613 at E-value of 1 x 10 -70 . Available crystal structures with unknown functions from this cog are shown as diamond-shaped nodes: Tm0559 from T. maritima (PDB: 2ANU), Bad1165 from B. adolescentis (PDB: 3E0F, 3O0F)(1), Bvu3505 from (3E38). The two enzymes for which physiological substrates have been discovered are shown as orange vee-shaped nodes: Elen0235 from E. lenta (2) and Cv1693 from C. violaceum (this study). TrpH or YciV from E. coli is shown as green sphere. The arbitrary functional boundaries in cog0613 were determined based on this figure, and all enzyme sequences predicted to have the same substrate profile as Cv1693 are colored blue while those predicted to be isofunctional to TrpH are colored yellow.
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Figure S2: Sequence similarity network of cog0618 at E-value of 1 x 10 -70 . The four enzymes for which physiological substrates have been discovered are shown as orange vee-shaped nodes: Bsu29250 (cysQ) from B. subtilis (3), SMU.1297 from S. mutans, Rv2837c from M. tuberculosis, and Mpn140 from M. pneumonieae (4) . The arbitrary functional boundaries in cog0618 were determined based on this figure, and all enzyme sequences predicted to have the same substrate profile as the biochemically characterized enzymes (orange) are colored with different shades of blue.
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Figure S3: Sequence similarity network of cog1218 at E-value of 1 x 10 -70 . The three enzymes for which physiological substrates have been discovered are shown as orange vee-shaped nodes: b4214 (cysQ) from E. coli (5) , Rv2131c from M. tuberculosis (6) and AmaxDRAFT_1494 from A. maxima (closest homologous sequence in Microbesonline database to the originally characterized halA from A. platensis (7) , sequence identity = 96%). The arbitrary functional boundaries in cog1218 were determined based on this figure, and all enzyme sequences predicted to have the same substrate profile as the biochemically characterized enzymes (orange) are colored with different shades of blue. showing the relative number of organisms from various taxonomic classes based on 25 distinct organisms, i.e. after neglecting the redundant strains, which were found to possess an enzyme sequence bearing significant homology to a biochemically characterized pAp phosphatase mentioned above.
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Figure S7: Pie chart showing the relative percentage of taxonomic classes of organisms found to possess 3',5'-pAp phosphatase from cog1218. (A) Percentage values showing the relative number of organisms from various taxonomic classes based on all 298 strains of organisms that were found to possess the 309 enzyme sequences bearing significant homology to one among b4214, Rv2131c, or AmaxDRAFT_1494 (indicated in Figure S3 ). (B) Percentage values showing the relative number of organisms from various taxonomic classes based on 80 distinct organisms, i.e. after neglecting the redundant strains, which were found to possess an enzyme sequence bearing significant homology to a biochemically characterized pAp phosphatase mentioned above. Table S1 : List of genes from cog0613 that have been predicted to possess pAp phosphatase activity, based on this work. These enzymes have been depicted as blue nodes in Figure S1 and bear homology greater than an E-value of 1x10 -70 to Cv1693 from Chromobacterium violaceum, the enzyme characterized in this study. Table S2 : List of genes from cog0618 that have been predicted to possess pAp phosphatase activity, based on the available literature and analysis done in this study. These enzymes have been depicted as blue nodes in Figure S2 and bear homology greater than an E-value of 1x10
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to each of the four biochemically characterized enzymes from this cog (shown as orange veeshaped nodes in Figure S2 ) respectively. The genes have been listed cluster-wise and each cluster is identified with the respective characterized enzyme(s).
VIMSS ID*
Organism
Locus tag GI number
Genes in the same cluster as BSU29250 and SMU.1297 in figure S2 5699347 Genes in the same cluster as Rv2837c in Figure S2 7339869 Genes in the same cluster as MPN140 in Figure S2 10136281 Table S3 : List of genes from cog1218 that have been predicted to possess pAp phosphatase activity, based on the available literature and analysis done in this study. These enzymes have been depicted as blue nodes in Figure S3 and bear homology greater than an E-value of 1x10 -70 to each of the three biochemically characterized enzymes from this cog (shown as orange veeshaped nodes in Figure S3 ) respectively. The genes have been listed cluster-wise and each cluster is identified with the respective characterized enzyme.
VIMSS ID* Organism
Locus tag GI number
Genes in the same cluster as B4214 in Figure S3 2035200 
